esp@cenet document view 



1/1 ^— V 



NONAQUEOUS SECONDARY BATTERY 



Patent number: 



JP2000331715 
2000-11-30 



Publication date: 



Inventor: 



SASAYAMA MASAAKI; MARUYAMA MUTSUHIRO; 
NAMIKATA TAKASHI 

AS AH I CHEMICAL IND 



Applicant: 

Classification: 
- international: 



H01M10/40; H01M2/16 



- european: 



Application number: JP1 99901 37778 19990518 
Priority number(s): jp -| 99901 37778 1 999051 8 



Abstract of JP2000331715 

PROBLEM TO BE SOLVED: To provide a battery safe sufficient for simplifying a protection 
mechanism, such as a protective circuit, characterized by hardly swelling due to little generation of gas, 
and having sufficiently low impedance of a coating of an electrode surface. SOLUTION: This battery 
includes a nonaqueous electrolyte including at least a positive electrode, a negative electrode having 
lithium occlusion capacity, a separator, solvent, and solute, and an exterior body. The solvent contains 
&gamma -butyrolactone as the main component, the solute contains at least two kinds of mixed salts, 
and carbon oxide gas is introduced into the nonaqueous secondary battery. The main material for the 
negative electrode is carbon material, and the carbon material is graphite with a lattice spacing d002 of 
a carbon net face not more than 0.337 nm. The solvent is such that it includes not less than 60 vol.% of 
&gamma - butyrolactone. 
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%) i«2 7 2 g/m20lftti*?ti*) *ft*L 

*ttSiMCF) tiMtLT, Bm?7T^ 
(D>4fttS, SFG-6) SriE-g-L, MO/-iL 
UfP>7^yx>7f";^ (*BaM D 
S-6 14) i: *;u**^->^ f;H:;vn-^ (^-fe^ *o 
tt« DN8 0 0H) t«v»T**0^9 , ;-tiSL, 
1 2 5 ^D>OfHlS±(c«S>-l#L-C<ejft. 7UXL 
7 5 ?n>o$R (H^ffllS : if&l&S (8 
7. 3fil%) , SW7 7r'f h (9. 7M 
%) , M>f>^-J:Lrxfl/>7?yx>7f-^^ 
(2. 011%) . */t*>->^f JUrjUn-^ (II 
fi%) #1 1 2 g/m2<7)g#r-^^Six4) fcttSSL 
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U >^i3tf%, XJI-7 7 h-?"AttS{*^^-;W2 8 

5 0) O^f JV? v- h (fA50^D» i;If*a.BB 
W UHttfil OMr a d) **T^3S«&S L£&, 

> (HFC-134a) £ 7 fiftSB-&affe, iDfttt^A 
8LT%r&#->- h (£r&te?£5fS, I?*705*n 

(») Si, /WtfT 6 0 2 2) frfflW-o 

?o>, B^SSfSSa) Affile**'; -i 3. Kv- h (9A 
255*n^ A7"l->, ^Ut^* >f±Si) Jsil/T 
JHMffii:*'')7i-U>^*7^ K (f*2 5 
5*n> x fu (#) Si) Jx,f + ->Sf#t;ii)»i 

> (ISS4 0S*n> x (ft) ») tWIMLT 

3 ft.*:***?-, m»i£&i£P*i£«t 

fc] *JBV»fc„ 

[0 0 5 0] 

[jyftfln] r -7fD7?h>i:LiBF4tLiP 
F6«^a#S*»»L7tSSM8[ (L i BF 4 /L i PF 
6=10/3 (*;VJt) , LittlKl. 5WJ7 

m;*****« (iaig6 or-csis 

W^-a) LTAfi-^Hft:S»S->- h (IS 5 5 mm, g 
?2 2 0mm<Olff) ZftSlLfco 
[0 0 5 1] iEgiS J:tr©SS-fS6 0mm, g$210 
mmKSJBrU S?^|6]tlj&-3-C>tffi0 1 0 mmfSffifS 

6 0mralf7ft«IBr («DRf»4 Ommfi) Ltz 0 iS 
W<0*ffi^®ES»ia«r*Sj-^* (IE«2 0g/m2, © 
I3 5g/m2) Lfc*» S*?-H#:«»R<OWMSriE 

HD«kL-C«*-t/«U-^SWI#«rft«Ufc. ^tiJSSO 

^mLM^i^miz^jsnzatzm&t LxrmLtzo 

[0 0 5 2] mmmft*t%3 0mmrSS^i:*7^ 
7Ta(fLT6lOax? h*ft«tfc. PHtK 
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[0053] n&fct Lxmuosmmmmmi'- fs- 

F*T+ffi3 5mm, ft S 7 0 mm^fgitfctcSDl Lt« jg^g- 
fci§&L7 v .:^ffi«Ji#S-3£«L7 v .:|£, 7- Sr 

fflv»Ti*JE, £K&#*«A (ff2j7 4 OmmHg) S-fr 

H«[60mA, 4. 2Vj£l;ff, 2 0B*n%tt« St^ : 
5cmiiEl2 0mA, 3. 0V*7h^7, %VlMMm.2 
0"C) Lfclt*, 8t^fi6 0 3mA h, ¥*5miE3. 7 

tt(*^:0. (3 0 0mA) -4. 2 V5t 

«JE, l&m: 0. 5C£S»£, *7ht73. 0V> $R 
«2 0C) T3-94^tf>?Elfc^Sr*T^*:ISS, 
fili6 0 7mAht-iot 0 

[0054] ;>:v>-e, mm&z 1 co^is&jt (6 o o 

mA) Tftticn.V'i ? )V>im*)&Ltz (^gSl£2 0 
"C) o -OlS^l 0 0-9-4 ? ;KO§ifS}#sgli 9 7%, 
3 0 0 1 ^ 8 7 % o g!l 

tr-ftiSL^Srtfe ffl«Si6 0 3mAh, f^gE3. 

7v) Srfis^m (ss^i&sor, %n: o. 5C5t« 

Sfc, 4. 2V££aE, ^B#H|5ll#l1fl, Stm: 0. 5C 
5e^»£, *7Ft73. 0V) T 5 Hlfr v>, ^V^-C^m 

(Iia2 0t;, 5E^:o. scjg^ss, 4. 2v$ 

5B#«?E3;, ftm: 0. 5C5e^5£, 3. 0V* 
^*7) Srfro ScaSfili6 0 3mA h-C* 

[0 0 5 5] d<D^ifeS-0. 5 CTJgSijfotBEE^ 
(4. 2 V) XSt, 0. 2 C5c^»Kftm (* y h*V 

3. ov) , <k^x-o. 5 cfcn,tiLfcm.&ftn. (4. 2 
v) 1 c^atftm (* 7 h*73. ov) oj&^ss 

it J: •) 1 CfficmaiTJ 9 8%-C*o/:„* 

&m*#t LT^N'^xmsE&mT?- 2 or, 0 
r, 20*0, 4 srtBTjs-**!)/-*^, 2orfem*i* 

5 9 0mAh, - 2 orotfJTJIil 8% W2 Ori&m 
S) , 0"CHJ7J(±9 2%, 4 5t:ai7jl± 1 0 2%-C*o 

/Co 

[0056] zhiz^ z.<on.m*%im&ft (iig2o 
r) -c^m l 9 oroajKu^sn/riijawc 

&stc«t >)**i>!t^4«#^»±9 2%. §aiaa^9 7 

%X»>^tz e &fc9 or«#*K^jfe<Ol*ftl;l:g*!>fc>*t 

[0057] gummas (*o«a^i:6 o 4mAh, 

E3. 7V) ?rfflv»TS5E^^«r^o/- 0 S^E^ft: 
li, 5c«iS2 C ( 1 . 2A) , 12 V£«E, ?ESB#W 

>r>h*i-r. %.i&$tw<D&&&m i i 2t:-e*o/co 

tCglJ^^KL/cS* (*D8J§ft6 0 2mAh, 

3. 7 V) S-0. 5C05e^S£-C4. 4 V^MLfc®.. 
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1 5 oti: i nmiimLtzo mftfe<os®?as 
0^1111*^ ^Tco^ (gisjasi sst) nmmzn 

tz*K '&fll(7>$L$itil:zf%-XlimzhZfrifZo 
[0 0 5 8] 

mmm2] mmmi tmmiztxn.^imLfz 0 <s 

LW.mWLt Lt, 7 -7fD7^ h >5 0#»%, jc*- 
U>*-*'^->5 0^a%coi§«fiSt^JC«»gi: LT 
L i BF 4 t L i PFeOS^g (L i BF 4 /L i P F 6 
= 10/3 (*;Hfc) ) Sri. 5*^/'; 7 h^oiftjg 

[0 0 5 9] Strife Sr^iS^ 1 tm»»=5ttt*Lfctt 
*> fttl5 9 6mAh, WIE3. 7 V, ?EftS$!) 
*£9 0%, «0^a«i5 9 7mAht*o/: 0 
R^tlfeS- 1 C-CMSt^ ? fri&ti&Ltz (2 or) 
IS*. 1 0 0-*-f ?;KrcgSfSi$2$li9 5%, 3 0 0-9- 
-^MSfffi^8 2%t*o/c. f£, gUt-ftSiL 
(MSI 5 9 8 mA h, ^iSj^)E3 . 7 V) Sr 
1£»3fett*LfclMM>fctt*8*«i5 9 5mAhr*i) 
20 fta5^KJ:*3lMtliBA'bii**ort:o 

[0 0 6 0] Zff)M.m<0 1 Cte^m^Jli 9 8 %-Cifco 
7^0 #v>"C, /<*xttauiC*l=J:.&2 0r&^fili5 9 

omA h, - 2 or^ai*(± 1 0% (** 2 0 rftsi 

ft) , 0*Cai73«i9 0%, 4 5tUiJlil 0 3%T*o 
S<bK. CKOmrlfeSr^^. 9 0t:-C4^FM«^ 
<0$ftft#^(i9 3%. $f@^9 8%-e*ofc 0 ^r 
i5 9 0"C«#^tC^jtfecOi5ixli^*i)C>n-r, ^yn^os 

[0 0 6 1] SU^mife («5^§a5 9 7mAh, 
30 BE3. 7V) Srfflv^Ti§?tm^Sr=fTo/:^*. SftfeO 
®.$tte£Zf5£'XiiUit>bti-r. ^rfeSffiOSSSiaJSl 0 

7mAh, ^mEE3. 7 V) S- 4 . 4 V5E^, 1 5 
Or lB$raifn&L % : ?<0&». (SSSiSJSl 5 8 

r) #&mztLtztf. m.m.nfgLUisxu'&'Xttmzh* 

[0 0 6 2] 

[Hisw3] nmmi tmmzLxmmir^mLfzo is. 

L> m»jftt LT, y -/fD?? h > 6 7«:«%, i 
40 ^ U h 3 3^«%<Oj§^fiSc^(C«»Ht L 

TL i BF4tL i PF6<0iI^-*S (L i BF4/L i P 
Fe=l 0/3 (^^Hfc) ) Sri. 5 * ;u/ y h ;K7) 

[0 0 6 3] K«*Sr|li&WI 1 t IBJ^O^T^&S L 
tzmm. StSS5 9 6 mA h. TJ4JSBE3. 7V, jtJfc 
n$hm9 0%, tt^SfiliS 9 8mAhfio/:, 

-e, ®[S?tfeS- 1 crjtftS-9-4 ^;vs-«iOiIL^ (20 

r) 1 0 0-9-4 ^*OSfi«#*li9 6%, 3 0 

so 0t^?JVO§i^$8 4%T*ofc o J fc, glJICf^ 
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SiL^mife OTSf 5 9 9mAh, fME3. 7 
V) ££z&5fc;t&m$-ffo/.:*SjfL Kcm^fili 6 0 0 m A 
h f * *) fiiS^mi- <t &#lfcl:iI2# h tittfro tz B 
[0 0 6 4] 1 C&mm^3li9 8%T-*c 

tz 0 *v>-c, /<^7.ms£&mu-t* 2 ot;&asii6 o 

ImAh, - 2 CCOmTJli 15% (tt 2 O^ft^ 
fi) . 0"Cffi^J(i9 0%. 4 5t:a3tllil 0 3%T*o 
fcc i^mjtfeSrjtm^, 9 0X:t-4B#P^^fL 

fctt*, SS«^Ii9 2%. §fiil«*9 7%T*o 
/- 0 fc£9 0 < C«#4 3 trm?tfe^Hlig46C 5 itr> «I* 
i£4>m?ftI¥S<O£ft:ti0. lmm*|fict, 

[0 0 6 51 SU^mrtfe («0»3Si:6 OOraAh, 
ffi3. 7V) fcffl^TSftmiS&fcfT-^JS^ Ste^ 
teSfcitrS^liE^ft-f, Hife«ffiw£:&iSg 1 0 
7mo/;„ SfcKgUKfEHLfc** («0«§*5 9 
8mAh> ?MS3. 7V)£r4. 4 VlZ'gte., 15. 
0*C-Cl^P€iD^Lf,:iem, £TOS&& (tSSftl 5 
7*C) it ^Ttfe^SESisi^^lijBcit. 

[0 0 6 6] 

[*ttifl)4] Xiftffll tl^«tcLT«}fe«r^«L?to ffl 
i BF 4 t L i PF 6 (OS^S (L i BF 4 /L i P Fe= 

l/i (*;>it) ) *i. 5*V')7F)noiSStS 
[oo67] sm?t!i 1 1 ra«io*#-eftifem l 

fcig^ Jfcmfi6 0 2mAh, ¥*^BE3. 7 V, ftjfc 
®£&$8 9%, Sl»3^4Ji6 0 5mAhTic<:. Jfcv> 
•C, 1 CtMSt-( (2 0*0 L/:i£ 

1 0 0"M * 9 3%. 3 00t^ 

mitfe (^«S^4 5 9 9mAh, ¥*&SE3. 7 V) *:© 
i&3Cttm^^> JScmSS«i 5 9 8 m A h <0 fiiS^m 

[0 0 6 8] romffeOl ClSmm^Ui9 8%-C^o 
£<, *v»T, /<>i>**aEJSc*©tt*, 2 0t:ftmi:(i5 
90mAh, -2 0 *C<oaj;tJ(± 1 3% (**2 CCSStm 
ft) , 0t:ffi*li8 9%, 4 5*Cai^Hi 1 0 7%-C*c 
fc„ CKOSjfeS-jtm^, 9 0 1: 4 B$R8«#f&<0 

^S«^*ti8 8%, SS:I1«^9 5%t t *o^o 

[0 0 6 9] gUOSife (tD»iSS 5 9 8 m A h , 
E3. 7V) ^fflv^TS^mK^^^To^ite*. m«JO 
&5SJ3<tO*S&*li^*!><bivf. mrfe^EKa&iSiSJg 1 2 

OmAh. ¥J*JSE3. 7V)£4. 4 Vft«&, 15 
CClBSRfliJDftL £T05£& (&£&« 1 5 5 
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[0 0 7 0] 

[nts^5] xtta i tmrnizLrmmzftsiLtzo m 

U h 5 0#?|%cDjg&j£#-umft?«i LT 

L i BF 4 t L i PFe?>&-£-*£ (L i BF4/L i P F 6 
= 1/1 (*;Ht) ) tl. 5 » h JKOjgJKT- 

»o [0 0 7 1 ] 1ft«%*$ifem fcra«*>*tt-C;teiftWL. 

Jftmft5 9 5 mAh. ¥^£3. 7 V, 5Eft 
li$8 9%, M$Ili5 9 4mAhT-*o/c 0 
T, 1 CO^Eftl;*^ ^^Sr^OilL^: (20t) 
1 0 0t-f?;K?)§I«#$l±9 3%, 3 0 0 + -f^* 

(ifl88#a5 9 6 mA h, ¥J$«JE3. 7V) 
Jfcm&^ifcm^fttt 5 9 4mAh-e$)t)i:fi?Eli:J:S 
#fb»i©*i><b*l&^o/,:o 

[0072] iom?tfe<o 1 cjscmm*i± 9 7 %T-$>o 

20 /-„ s*)\'?.%ffi.1fo'&iz±2> 2 0T;ifcftftl± 5 9 

2mAh, -2 0X:<D&t)l±9% (*t 2 0 "CSt^S) . 
0"Cai^)li8 9%, 4 5t:m*1i 1 0 6%-Cifc •=>*:„ 

?^tc irosftfc^^ma, 9or4«Fisftfttw§f 

«^F*I±9 1 %, ®%®mm9 8%t?abo3to ^J3 9 0 

[0 0 7 3] BlJ^milfe (%0«8$i 5 9 5 m A h , 
E3. 7V) 4:fflw»raa5mtMfc«:1fofcjS*, m?t!lO 
«SS{iiJ:O f ^^l±g.*t>ffr, mrtfe^ffi^Si^ia* 1 2 
30 ottiot, ^t>t-giJ^^SiL/cmffe («0»!^fi:5 9 
6mAh, 7V) *4. 4 VftW.Ltz&. 

1 5 CC 1 BPMnftLfctt** ^T^ISI* (SjeSiSJKl 
5 7X:) mitbWJKSfiii^^Cliiew 

bttfr^tZo 

[0 0 7 4] 

(M®a$$j-i&im«> msipii*is« 1 ttjjii^i:) t 
it (») », P6022) tti>izm®L?z'&mmm 

40 #n-f;v (x-ff-A7f 'j-tifi, LGQ6 3 3 0 

7fn7? h>IZL i BF4t L i P F6££-m»K£?S 
iLfcS»fi(LiBF4/LiPFe=10/3 (*^ 
it) > Li^iftJSl. 5WJ»F*) «rfflv», te— 
0^»?KaASl±3. 1 gfiofc, 
so [0 0 7 5] Smifefcllifcflll tra«l-LT?t&m«« 
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Srffofco fit, lC^Sli6 4 0mAtL^ - 
OJ§^, I0®ifc^ft6 4 8mA h, ¥**imS3. 7 V, 
3fctMMMS8 9%, Mfili6 4 5mAhf*o/; 0 
&V»-C, l C^bftm-9-'f ?»*m*)&Ltz (20t) *§ 
jJU >KD!gS«#2fcli 94%, 3 0 0f-f> 

[0 0 7 6] SlJlCftSSL/cmrfe (SD»l§ft6 4 5 

mAh,¥:$mS3. 7V) £f£iS?£;&fc^ffc<^j£?c;Kt 
mt-<fc£Jfe«Sftli6 4 6mA hfit)fii5?Eti:J;4 

9 6%-C^o/Co ->:v>T% 'OVAW&WimiZ 
i42 0t:icflli6 2 2mAh, - 2 0 r OtB^li 2 

0% W2orik^;fi) , orns;tm8 8%, 4 5rai 

tilt 1 0 6%-C«o£ e 

[0 0 7 7] SfetC, 90t4«*B 
fiU**OS*fiH**(i 8 8%, 9 6 

/wo &is9 or«#tp tcaffeoK*Ui&*!><b*vr, KB 
IfcO^ftfelpSO^fbliO. lmm*Si-Cabo/:o glJO« 
rfe (aiSg6 4 4mAh, ¥*>7mS3. 7 V) 
TiI;fcmW|**fT -a fctt*, *%*>ttS£J:cr«*lie 

[0 0 7 8] $ £ (cgij (rffffii L (iOJBSft 6 4 6 

mAh, ?J&«E3. 7V) £4. 4V*tLt«. 1 
5 0*ClB$Hil]*ftL gTOf&jSfc (*JHLKI 6 

or) wmmztitzw, mknvsM^xxr^xitm^h 

[0 0 7 9] 

t»$tLt« y -rf 07^ h>ICL i BF 4 tL i 

PFdB**«m*»»L tznmm a i bf 4 /l i p 

Fe=l/1 (**Jfc) , LittlKl. 5tVJ7 
h*) *JBv>, ft^OtSf*SAltt3. 1 5gT*o 

[0 0 8 0] Smrfe«rHiftW6 tl^«tcLT3t&«L/c 
fe*. ttS!6 4 0mAh, 7 V, =fcfem 

g&s£8 8%, «0»j:gftJi6 4 6mAhf*o/: 0 
T, 1 CTaaft*** * * jgLfc (2 Or) & 

1 0 0-^W^;wco^gffi^^ii9 3%, 3 0 0*^ 
? *©S»«J#*8 1 %T-*o/- 0 f fc, SUUffcKLfc 
tttt («5i§i6 3 9mAh, ¥£>SS3. 7 V) £fi 
S5Eftm«OSia^StSm: 4&m^fi«± 6 3 7 mA h 

■c * <o ® ia^es t- «t & 5&ft (i t, tt % a- o o 

[0 0 8 1] C&^m*li9 7%T*o 

*v>-e, ^.xmss&meossm, 2onsc^aii6 

2 4mAh, -2 0 r Officii 1 9% (*t2 0 r&m 

ft) , ortB*ii8 9%, 4 5rm*t± ios%r* 
otzo s^u, z<7>n.mift'g.&. 9 o r 4 p$rafs#& 
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is9 orffc#*(-'g?fe<oimi;mtf>f>n-f, tW&ffcwm 

[0 0 8 2] SUO^ftfe (*5!J$§ft6 3 8 mA h, 
S3. 7V) «rfflV»Ta**WBl<rfi i ofce*, jgjtiLO 

lr-Cfcofco S&KgUKffcSLfcWife (^IfflSf 6 3 
9mAh, TJ4jmiE3. 7V) £4. 4V5ESL/:«. 
1 5 0tlM»Lfcgf, STOM (EiSfiSl 

[0 0 8 3] 

[Hifi^j8] nmM6 ■eit$iLtzmm<&m$tLtz 
tzo n-mitt Lx^mm 1 •?m^tz&mmm&mit~>- 

h Srrt Thflil 3 5 mm, I? 6 0 0 mmOfSMKUinl L 
■C, 3^ IfiffiiftA, '<?*V~7 

20 -SrfflHTSff, St&tfXiJfA (I*7 4 0mmHg) 

[0 0 8 4] :;t|»iSHt, r -7fn7?h> 

i:LiBF4tLi PF6m.<kn.m , KimmLtz't&mr&. 

(L i BF 4 /L i PF 6 = 10/3 (*^ifc) , L i t£ 

mm i . 5 v h )v) zm^\ fe-^o^iSftA 

gli3. 1 gT*o^o Kmftfe«-Hife0il6 iH«JC;fcJfc 
W.Ltz&%:. 46DIlifcBft6 4 7mA h, 7 
V, 5Efi[^^8 9%, ^m^H±6 4 4 mAhT*o 

30 

[0 0 8 5] ^v>r, 1 Cf TLWJl^-i ^;v*»»JiIL 
/: (2 Or) fe*, 10 0t^^JKO§fft#$li9 2 
%, 3 0 0tOWfiS^8 3%fio/; 5 $ 

gij^^sau^mjife mm®M6 4 5mAh, w-tzn. 

S3. 7 V) «-efiftJfc^3fe<Oifcm^ft»i6 4 3mAh 
[0 0 8 6] i^SffeOl CSStmW^JI±9 8%T*o 

Tto ^vvf, >'<;i'^mss:fitmuj:* 2 ottscttiie 3 

5mAh, - 2 Orom^li 2 1 % (*=f20r&S 

40 ft) , orai*ii9 2%, 4 5rai*i± i0 4%-c$> 

<0§*«^{i8 7%, S£@^9 5%-C*.o/-o tt 

ifeJ¥£<OgMbl±0. lmm*«T*o/- 0 

[0 0 8 7] SU^mrtfe (W»i$ft6 4 2 mA h, W-OjW. 
S3. 7 V) «rfflv»Ti§5t^K=Srffo/-|Sm, ^jfe<7) 

sesisi^jAcii^^nT, mffe^soft^iasi 3 

9rT*o3to SP>(;glJl-^KL/-Sjfe (^«8§ft6 4 
3mAh, ¥^ff3. 7 V) £4. 4 VJEti, 15 

so or i mmu».L tz^m. (sjssjs 1 5 8 
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■c) tfmm zittzw. mrfeojRS-fc «t v&ximz <b * 

[0 0 8 8] 

-t'tis-fmrn^j )\,*mffiLtzo ;«3^ko 

h «rF*3 3 5 mm, ft $ 6 0 0 mmOfgptfUCiJDl L 
-£fflv>Tz£IE, «K&#-*iIA (EJ7 4 0mmHg) 

[0 0 8 9] Ci-CB^jet LT. vtiKtCy -/f07 
^ h U hftft-jg* (/-7fn7 

* h >6 7 h 3 3fcm%) 

ICL i BF 4 tL i PF6W.&n.mKZmMLtzW.ffiWL 

(L i BF4/L i PFe= 1 0/3 (^Jfc) > L i iS 
«Ki. 5**/ 'J ? h;v) tfflv», ft^<7>«8?iK&A 
4l±3. 1 5 gfifcofco 20 

[0 0 9 0] K^ffeSrHiSCT 6 tlWc 5Ett*Lfc« 
femfi6 4 5mAh, ¥i&mEE3. 7V. 5tftm£b 
$9 0%, ?E0»B§ili6 4 7 m A h -Cifc-p 
1 COJEftSt'f **«rti»»igL*: (2 0*0 1 
0 0t'f^ll'©StftKFfli9 5%> 3 0 O-y-'f *;K0 

«D«§i6 4 1 mAh, ¥*^IE3. 7 V) S-ffiiSjt 
8t^&, gS36ftS(cJ:*JSca#*l±6 4 4mAht* 

*) fiia^mu i z>4sitimit> h ttttfro tz a 

[0 0 9 1 ] Z\<r>W&<r>\ C&1ffi*l±9 8%T**o 30 
/•:„ <fcv>T, /^v^^fflc^lCii 2 0*CaafiJi6 3 
4mAh, - 2 0t:otli^l±2 2 % (^20t:ftm 

a) , oraj;£Mi9 o%, 4 sriatui 1 o 5%x$>^> 
s^k, -<oa?fe&?tm&, 9 o r 4 i$wf£#&<o 

§S«#$ti8 6%, $4I11«$9 3%V*ofc. £J3 
9 0*C«#*tc^}feoKitliE*t.itr, K®5«<o^ffe 
HSO^ffcliO. 1 mm*iS-Cabo/jo 
[0 0 9 2] 8U«>t% 0SJ»3Sa6 4 4mAh, 

S.3. 7 V) i-fflv^-cSTts^i-^To^fe*, mrfe<r> 

5mAh, ¥^£3. 7 V) Sr 4 . 4 V?Em&, 1 5 

ox: i mr$mmLtzm%:, g^os^ (a&iaan 5 7 

[0 0 9 3] 

U tt3£#»PKJ3tt*£&#*gAl±tT*>-f, StffO 

Lfc„ SE®?fe**i60ii 1 tmmz%tic&Ltzmzk. 50 
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i5 9 5mAh, ¥^tff3. 7V, ^ft^$8 8 
%, «)«8Sfili5 8 8mAh-CAo/;, 
[0 0 9 4] ^'t, 1 CTjtJfcm-^ ^SrHOigL 
(2 Ot:) J£J£, 10 0t'f^K?)ti«»$li5 4 
%, 3 0 0 t-f ^ lK0SiM$ 2 2 % tio /:„ J 
fc, 8U(cft»Lfc«» (ffl$f5 8 5mAh, 

JE3. 7v> «:fiia?t&mm, si&?ESfcmt::<fc&ifcm§ 

ili3 8 5mAhT*l), fta3t«tc «fc SiftTiMR 

[0 0 9 5] lo^ifto 1 c«tim^i±8 1 %t£>o 
fc„ *v»-c\ '<)\sxnMWL%i.zi.z> 2 orftmSiil 8 
OmAh, - 2 0 "COdB^li 1 % W2 0'CifcaS) , 
0'CH1*I±5 5%, 4 5t;m*li 1 1 2%Xt>-otz 0 Z\ 
<Otmx. tiC&®%#$)Wl®&* *) *«UftTL*:fc* 

[0 0 9 6] 

[JtiM2] Hifiwi tra«uLra«fes-f*saL/Jo ia 

LlSiStLT, 7 -yfn?? h XCL i PF 6 «ri§ 
mLtz&mfc (LiJSSJSl. 5*VJ-;Hl<) «rH 

[0 0 9 7] HlfcMl t^«i:ffltL/:g 

ftS*5 8 5mAh, ¥^mEE3. 7 V, 
$8 7%, «D833F3ti5 7 1 mA hT$>^tz 0 ^v>"C, 

i coTt&m^-f ^^^ai*3iiL^ (2 or) 1 

0 0-^-Y ^;K0?Fa«^F$(±9 0%, 3 0 0*^^1KO 
(Uli§15 7 4mAh, f^llE3. 7 V) Srfiiajt 

ftm^o^ia^sca(-«t-&ft^ai± 5 5 iraAh-e* 

[0 0 9 8] C^lIOl CWcW.&l)lt9 7%f*o 
/Co ^v^T, /N*;UX^8!ESScatr«t-5 2 0rftmat±5 2 
OmAh, -20tOtB*li5% W20tiS:li) , 
CCtttUiS 5%, 4 5"Cffi*l± 1 1 0%T*o3t 0 
?t>tz, Znn^i^m.^. 9 0t4^Bi«^fi 
«3f$li7 8%, $iM$8 8%T$)o)to ^ri5 9 0 

[0 0 9 9] 

[Jt«fcl3] tra«(cLTSitb«r^8aL/:o 11 

L^jKtLT, y --/fn5^h>|;LiBF4iS 
»L*:mS?»[ (L i«gjft*l . 5W)7HH Srffl 

y <r>w.M&-£&4kmmmw 1 ti^« (ia«6 ow 
mm tmmvmtx-mtiiitsiLtzo ztsmxiza^ 
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[oioo] mmi&znnm i tn*»=LT*«c«u^ 

Sf, 8(ll5 9 0mAh, ¥W3. 7 V, Jtfel 
8 8%, Wm®S.l±5 5 9mAhTiot„ 

t\ i c^^ftm-^'f^^s-^OigL^ (2 or) & 

1 0 0*^ ^^C0gg«#^li8 5 %. 30 0t>f 

M§§5 5 8mAh> ¥^^E3. 7V) £fi 
iS^&S&<Ogza^fe«K.fc£, StS^fl:<i4 0 7 mA 
h X-$> *) ©S^HK J; 2>®&£iti { m*> h fz 0 
[0 10 1] ^tf)SiWlCftttli*li9 3%tfe^ io 
tz 0 '*)\>*'W3m'%.\-i.Z> 2 0"C8cmfili3 8 

6mAh, -2 Ot:oai^Ji2% (#2 0t:ft^fi) , 
0ttii2jli7 5%, 4 5*Cffl£lli 10 5%t*ofc 0 

$e>K, ^wmrtfe^^f^ 9 o r 4 ttmffittfftes* 

#J$5£li7 8%, §§I%f 9 1 %tj$>otz 0 fcfc9 0 

<n>mtl±0. lmm^ltabofco 
[0 10 2] 

[it«0S4] Hifcflll tI^#lcLT^jt6Sr^SL/co (1 

h 6 7#«%W^fiKfl-{cg|S¥Kt LT 
L i BF4t L i PFeOiS^-ig (L i BF 4 /L i PFe 
= 10/3 (*;wJt) ) *l. 5^;w/'J > hJVQftft 

[0 10 3] gf^TfefcHJfefcll tra«tc3b&mL^ife 
*> fe^£5 8 5mAh, fft«E3. 7V, 
f 90%, %a*8^aii5 1 OmAhtiboito ifc^T 1 , 

i cff)ftwm.*n?)nm*)&Ltz (2 oo ttjm o 

0-*M * ;K7>§Sfi9$5£{i 8 5%, 3 0 0*t4 ^;ko§ 30 
fi«#^5 2%T*o7to i/c, SU^S8L^«ffe (SO 
SS^S5 1 OmAh, ¥*^JI3. 7V) Sr®£?E&« 
^OSa^St^lCJ:*JS:^fili2 1 4mAhf*o 

tZc 

[0104] 4 fc, gljomrfe (fclJB^g 5 2 0 m A h ) 
<oi Cft«m*ii8 9%f*o7to <fcv>*c\ /ouxmifc 
Mi:i*2 0CMfU4 5 4mAh, -2 0"C-CI± 

tfiA^ttjaafffi-f (2%^2ot:ftti) , o*cttJ# 

Ii7 5%, 4 5*Cai^l± 1 1 3%tz$,-z>tz 0 i 
OSrfeSr*^, 9 0 r 4 NFK(»m^<0§S«^li 7 « 
8%, §S0«$8 9 %-Cabof- 0 &.fc9 0"Ci"S??+K 

0. lmm*It*o/:o 
[0 1 0 5] 

f*xffl<*-,if*- h Oift-g-jgJi (xi-?- 

-h3 3#»%, ^fJI'XfjV)!i- i K^-|.6 7M 

%) KL i PFe*- 1 y h -»u-Ci§#L 
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[0 10 6] ®m?&Sr||JSP!l6 t|S|«(OMt-^L 
fic^fi 6 4 0 m A h , ¥^SEE 3 . 7 V, fft 
S52>5£9 0%, tO^Sfifi 6 4 0 mA hf*o/; 0 
"C, 1 C©£ft*-»M SLfc (20"C) IS* 

1 0 OVJ ^;K7)S4«Jf^li9 4 %, 3 00t-f^* 

ffliSf 6 3 5mA h, ¥^BE3. 7 V) £&iS5fc 
8t^&OgjS^Jft^(c.fc£fel;;g*<i6 3 2mAht* 
•3 fifift-fcic J: ZgitltW.*) btitefr-o fz B 

[0 10 7] lOfiftW 1 CftStt5*l±9 7%T*o 
tz 0 #cv>t\ 2 0*C&mfil±6 2 

8mAb, -2 0"Z<»ti!>?)\±2 \% W2 0*CW 
*) , 0X:ihtHi9 0%. 4 5tffiilil0 8%t*o 

/Co ^ ^ 9 0 r 4 mm&w&<o 

S4«#^li8 5%, gti]t$g 9%-C*o/:c te 
[0 10 8] gljcomrfe («TJfi!§*6 3 6mAh, W-tym 

S3. 7v) tfflv^ra^mwijiftff^fctt*, 

f- ^-A*fS#F*iSB«t i)*"^* ? i!ta3L/co 

2 0 ov&±-e$>itzo zbizmizftmLtzmtti mm 

§*6 3 4mAh, 7 V) £4. 4 V3£^ 

1 5 o*c-c i mmmf&L/zo :<oe*, sffe^ffis 
jgi 5 orpjititim, ijftfcfcar^iiuBjwei 

[0 10 9] 

[it©w6] fyfetajs tisi«icLTms-tAp-^«s 

■f h 3 3fMt%, ^f^x;^^*-^-^ 

- h 6 7<&«%) jzl i PFe* 1 -7 

\LTn.tiLiftmLtzo tztzL. zz-rmmffAimx 
[oiio] mnm*nnm6 tmmzizttL7i.Lfz& 

*, KIt6 3 9mAh, f^IE3. 7 V, 5E8t^££(j 
f 90%, %0«S^fil±6 3 8 mA h-Cfeo/co ->:v^f , 
1 CVftllL'&V- << ? )V*m*) & Ltz (2 0*C) ts*i 0 
0-9-^f ^;KO§»fS^I±9 3%, 3 0 0 * >f ^ ;ko:§p 

at?*^8 2%-c&o^o s/c, gu (cftsf Ltz'&m 

m^&6 3 9mAh, fJ4)SE3. 7 V) 
^ia?Eft^UJ:-5&SSfili6 3 0mA hT*t)tiS 

[0 1 1 1 ] iO«jfe«r0. 5 CO 1 CfeSm*li9 8 
%T*o^ 0 ^V>t*, /^W^^gE&^JCti 2 Otftf 
fi«±6 2 0mAh, -2 OlCcoaj^Ji 1 7% (it 2 0*C 
ficmfi) , 0t:ai*li8 9%, 4 5VthlJlt 1 0 7%-C 
$>vfZo -<omrtfe«r?Em^, 9 0r-C4B#HI« 
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fcc fcfc. f*&&0^?tfea t &iU If $**4mmiflraL 
[0 112] gljomtlfe (%0W§a6 3 7mA h, 

E3. 7v) *j8v»Ta*m*w**Tofc«*» 

S£li2 0 0"CW±-C*o^o S^KSUirffciSLfcBilfe 
(SDJ8SS6 3 5 mA h, ¥^E3. 7 V) Sr 4 . 4 

V3fc«&, 1 5 ox:~c lmmtmLtz&m. lsorsi 
sure, ftuxiosMttirxmiiitf&z*), &-xl?zo 
[oi i3] ffimnummis xifit&m-embtitzttm 

# i v * -x u > * -t /< v - 9 1 -r z> safe * *i 

■FilKBU aTOll IZi ttbtz a 

[0 1 14] 
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10 116] *iEofttttt*o()0-c*«. 
****tt: 3 0 0-»M*;Hia<ofFfiflM#2£ (%) 
fii&5fc«*ffc : 0 0. 5C5Eftf 5t^^Jl/M 

i cm'&mti : i cfttffi*/o. 2 cftt$i (%) 

fiiS/^i^fe^m^j : -2 0t;^JU7,tt^$f/2 or 

'<j«tta§i (%) 

10 [0 117] 

SfiT^ftvi) **flEfi-&t*tc, ««ii-&Ki&tt56«/h 



(16) 



2000-331 71 5 



7n> h^-yOgi 

F * - A (##) 5H021 AA06 CC08 EE01 

5H029 AJ12 AK03 AL06 AM02 AM03 
AM04 AM05 AM07 AMI 6 DJ02 
DJ04 DJ09 HJ02 HJ13 



